10/533856 

Amended Specificaton jQQg ftQQ'fl pCT/PTO Q 5 MAY 2005 

1 

nn.N/F DEVICE F nR ADJUSTING DEVICES IN MOTOR VEHICLES 



Cross-Reference to a Related Application 

This application is a National Phase Patent Application of Internationa. Application 
Number PCT/DE2003/003735, filed on November 6, 2003, which claims priority of 
German Patent Application Number 102 53 071 .8, filed on November 7, 2002. 



Background 



The invention relates to a drive device for adjusting devices in motor vehicles. 

From the International Patent Application No. PCT/EP00/01093 (Publication No. WO 
00/ 48294) an electric machine is known designed as an axial field motor or 
generator and having a rotor mounted rotatab.e in a housing and a rotor shaft wh.ch 
extends out from the housing. A number of electromagnet structural elements are 
mounted locally fixed in the housing spaced out at regular angular spaces from the 
rotational axis of the rotor shaft and each having a coil core supporting a co.l wmd.ng 
of one or more wires. The po.e faces of the end sides of the coil cores are aligned 
towards the pole faces of permanent magnets which are mounted rotationa.ly 
secured in or on the rotor and which each have an opposite polarity circumferent.a.ly 
in succession. The coil cores of the electromagnet structural elements are arranged 
parallel to the axis of rotation of the rotor shaft inside the housing so that the.r 
opposite end sides each lie in two planes spaced from each other and running at 
right angles to the rotational axis of the rotor shafts. 

The connection between the disc-shaped rotors and the rotor shaft and their bearing 
in the housing of the electric machine means that for testing and actuation the rotors 
and the stator have to be arranged or mounted completely in the hous.ng. The 
support and bearing of the rotor shaft on two housing sides however requ.res an 
exact precision between the distance of the support points on the housing and the 
vertical structure of the stator and disc-shaped rotors since owing to the axial support 
of the rotor shaft there is the risk of over specifying the bearing and consequently 
high friction losses. 

A further problem exists in observing the two very important air gaps in respect of the 
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ro »or discs. This coordination requires accurate measuring tor example by using 
tolerances have to be taken into consideration. 

The object of the invention is therefore to provide a drive device o, an axial I field 
raotor and a gear mechanism in which the axial field motor can ^ 'unc,,n w h 
t „e motor housing and can be pre-checked for its main property 
construction avoids over specifying and thus high friction losses or expense 
dimensioning, requires no precision measuring to observe the ai, gaps tela .veto he 
ro ,or discs and which enables a connection with a self-lockmg o, non-self lockmg 
gearing, and which allows a flat space-saving method of construct™. 

Brief Description 

The solution according «o the invention provides an axial field motor which can also 
run without a motor housing and can thus be prepacked for its essential propen.es 
and whose structural design eliminates over-specifying and thus high fricon loss s 
or an expensive overling. Since the radia, forces which stem from the motor Shan 
ara introduced into the housing o, the drive device or axia, field motor through ax, 
extending positive locking regions of radial webs, no parts are requ.red ,n the axral 
direction with their tolerances for mounting the motor shaft so that there is no need 
for measuring with thin Cose fining discs or the „ke. Observing the ai, gaps depends 
by way of example only on coordinating the motor shaft and a beanng bush 
supported on the periphery o, the axial field motor to hold the motor shaft The 
JL o, construing the axial field mofor enables a connection w„h dflerem 
geometrical shapes and by incorporating self-looking properties into the axral field 
motor also a connection with self-locking or non-self looking gear mechanisms. 

The integration of the motor shaft into the axial field motor also enables an extremely 
„a. structure as well as by connecting the gear mechanism to the axial field motor a 
very compact structural form of drive device. 

The design according to the invention for mounting the motor shaft produces with its 
support on the peripheral side with webs pointing like raye towards the centre of .he 
axial field motor a virtual mofor axle so that no axiat support of .he motor shaft ,s 
required and .bus no part is played by .be vertical structure of the function parts o 
the axial field motor. This no. only eliminates the risk of over-specifying whrcb leads 
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,o considerable friction iosses or very high accuracy demands with very narrow 
tolerances, but the axial field motor is also fully functional without a housing and can 
therefore be pre-tested and adjusted in this state. 

The radia, webs are preferably supported on the periphery of the axial field motor and 
have radially directed end ribs which are connectable in the axia, direction to the 
housing of the axial field motor or the drive device in that they engage preferably in 
positive locking elements of the housing. 

Furthermore axially extending positive locking regions of the radia. webs can engage 
in recesses in the housing. 

,„ order to form the virtual axle and support of the motor shaft on the periphery of the 
axial field motor the radial webs are designed as part of a support element and 
protrude from a base body holding me motor shaft. Through this configuration of the 
motor shan bearing the support body can be inserted info a drive housing through the 
circumferemtally spread ou, radially aligned end ribs which protrude from the base 
body of the support element whereby the functional capacity of the axial held motor 
does not however depend on the connection with a drive housing. 

A bearing bush integrated in the base body of the support element for holding the 
motor shaft can either be formed ae part of the base body of the support element or 
can be inserted in a corresponding socke. of the base body of the support e.ement. 
,„ the second variation a free-standing external collar of the bearing bush ad,o,n,ng 
an end face of the support element serves to fix the position of the bearing bush 
inside the support element. 

The support e.ement is preferably part of the stator of the axial field motor, i.e. by 
integrating e.ectromagnetic structure, e.ements into the support e.ement it widens the 
function of the support e.ement beyond a static function so that both the number of 
parts and also the manufacturing costs are reduced. 

The connection of the support e.ement and thus stator to a housing of the axia. field 
motor or a housing which accommodates both the axia. field motor and the gear 
mechanism of the drive device is provided by the radia.ly a.igned end ribs o the 
radia. webs which are preferab.y supported e.asticaHy on the housing of the ax,a. f.e.d 
motor or drive device. Between the radially a.igned end ribs and the housing of the 
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axia, field motor or drive device i. is possibie to mount a ring which is eiastio a, toast 
in the axial direction to take op the toleranoes of the two housing halves of a fwo-part 
housing and to enable an axially play-free mounting. 

,„ order .0 form the axia, field motor the mofor shaft is connected to at leas, one rotor 
di sc which is mounted on an end face o, the stator whilst .he other end face o,me 
stator forms a magnefic short-circuit The motor shaft is however preferably 
connected to rotor discs which are mounted on both end faces o, the sto.or and on 
which are mounted permanent magnets which face .he stator and have 
circumferentially alternating polarity. 

On .he output side .he motor shaft is connected to a pinion of the gear mechanism 
tomted as a spur wheel gear of .he drive devioe. The spur wheel gear has a too bed 
wheel o, a firs, gear stoge meshing with the pinion and connected coax,al,y to a 
second pinion pf a second gear stage which meshes with a seoond gear wheel 
connected to the drive element of the adjusting device. 

The drive device is preferably mounted in a twin-shelled housing whose one housing 
she,, is conneoted through the elastic ring to the radially directed end nbs of .he 
suppon element. The housing she,, having ,he elastic ring furthermore has tongs 
through which the drive devioe can be connected to a holding dev,ce. 

Overa,, the drive device according to the invention is characterised as a result of the 
special structure, features o, ,he exie, field motor through a simple assembly whrch 
permits large to.erances o, ,he individua, componen. parts, in which - 
has to be made for a possibto tensioning o, .he axia, field motor. In addmon to .he low 
friction losees which resul, .he drive devioe is cherecterised by the ebsence o, any 
troublesome noises. 

Brief Description of the Drawings 

The invention will now be described in further detail with reference to an embodiment 
illustrated in the drawings. 

Fir 1 is a longitudinal sectional view through the drive device 

according to the invention with an axial field motor and a spur 
wheel gear. 
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FIG. 2 



FIG. 3 



FIG. 4 



FIG. 5 



FIG. 6 



FIG. 7 



FIG. 8 



FIG. 9 



is an exploded view of the axial field motor with a stator, two 
rotor discs, a bearing bush for holding the motor shaft and a 
coil spring brake. 

is a diagrammatic perspective view of the support element with 
a coil body which is to be used. 

is a diagrammatic perspective view of the support element with 
axially aligned positive locking elements and a 
diagrammatical illustrated counter positive locking element 
on the housing side. 

is a plan view of the support element. 

is a first perspective view of the drive device with axial field 
motor and spur wheel gear and a cable winding roller of a 
cable window lifter. 

is a further perspective view of the drive device with axial field 
motor and spur wheel gear and a cable winding roller of a 
cable window lifter. 

is a plan view of the drive device according to FIGS. 6 and 7. 

is a perspective view of the housing of the drive device with 
axial field motor and spur wheel gear contained there.n. 



Detailed Description 



Fiaure 1 shows . longitudinal seotional view through a drive devioe for an adjusting 
: It I motor vehiele, hy wav o, example tor a oahle window litte, an 
loweri ng a window pane in a motor vehiele door The y *- — - 
housino 9 which comprises two housing shells 91 , 92 an axia. 
1 and rotor disos 3, * arranged on the two end sides o, the stator 2 . gea 
Mechanism 6 designed as a spur wheel gear, and a drive element o, an ad, st ng 
Z e in the term o, a cahle winding roller 7. As oan he seen horn the seot.naU.w 
aocording to Figure 1 . .he drive devioe is oharaotensed in parser by a «a. method 
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o, construction which is conditioned through the structural shape of the axia, field 
SZZ as by us,n fl a spur whee, g ear . and the axially boxed cons,,uc,,on o 
the function eiements o, the drive device. Despite the structure whrch * . - 
mi nimum in ,he axiai direction a tension-free design is ensured w„hou, over 
specifying whose essential features will be explained below. 

The ax,a, field motor , is comprised according to Figures 1 and 2 of a .mo. 2 and 
^ rotor discs 3, 3 arranged e«her side o, the end faces 27, 28 of he The 
one rotor disc 3 is connected to a pinion 6t which forms the output of the ax a, f eld 
mlTt and Input o, the spur whee, gear 6. The rotor discs 3, 3 are connected to a 
:l haf. S which is mounted in a bearing bush 4 which is supported no, ax,* u 
Tugh a star-shaped support Cement 20 which fonms a, the same „me the 
mechanical base body of the stafor 2 of the axial field motor t . 

n f Pinnrp<? 3 and 4 as well as the plan 
As can be seen from the perspective v.ews of F.gures 3 ana ^ 

,. tn Finure 5 the support element 20 consists of a base body 21 from 
view according to Figure 5, tne suppuu inceir to 2 3 are 

which a number of webs 22 protrude radially and between wh.ch inserts 23 are 
I med for holding the coil bodies 25 which each form through alternating pa.rs of 
w indlg nnections two north and two south poles so that each two north po.es 
ir wo south poles. The base body 21 has in the centre a 
b e 24 which is formed either as a bearing bush for holding the motor s ans 
be inserted into the one bearing bush 4 according to Figures 1 and 2 ,n which he 
: 0 ZZ 5 is mounted. For this the bearing bush 4 has a 
40 which bears against the one end side 26 of the support element 20 and thus 
the position of the bearing bush 4. 

The radial webs 22 have a, .heir outer ends radially directed positive locking 
earn 2 in - form o, radielty directed end ribs 22a which preferably engage 
ZZ - elastic ring ,0 - as will be explained with reference ,o Figures 6 and 7 - 
I pole ,ocKing regions o, fhe housing 9 o, .he axia, field motor or dnve dev,ce. 

Furthermore axially directed positive (coking elements are provided in the form of 
p elections 22b and webs 22c which extend over ,he ,eng.h o, .he radial webs 22 and 
ZtTl the radially directed end ribs 22a in.roduce the radia, forces stemm.ng 
from the motor shaft 5 into the housing 9. 

The counter positive looking elements o, .he housing 9 are designed accordingly as 
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recesses 



and take up the motor forces through their stop faces. 



Whilst the axially directed projections 22b engage in corresponding recesses ,n a 
housing base, the webs 22c are assigned corresponding recesses 95 ,n the base 
contour of the housing 9 whose ends are preferab.y Cosed for radial.y gu.d.ng the 
support element 20. 

The rotor discs 3, 3' stand opposite the end sides 26. 27 o. .he support : *n«t: 20 
whilst forming slight air gaps and have permanent magnets 30. 30 w* 
circumferential* changing polarity which form .he magnetic short- crrcui. for .he 
magnetic field of the coils of the stator 2. 

As can be seen in partner from the secfionai view in Figure t . .he motor shaft s is 
supported soieiy through .he beanng bush 4 and .he support element 20 on .he 
periphery of fhe drive device, i.e. there is no axia, support of the motor shaft 5 relative 
,o the housing 9, but only a support over the periphery of the housing 9. 

The axial field motor t is thus a functioning part independent of the housing 9 of the 
drive device and whose functions can be tested without .he housing 9 and even 
wifhou, the gear mechanism and whose function parts can be corrected or 
exchanged where applicable. The connection of the axiat field motor 1 w»h .he 
housing 9 of .he drive device is through an elastic ring f 0 which is fitted according to 
Figure 6 on fhe radially aligned end ribs 22a of the radial webs 22 e, fhe support 
element 20 and which is supported according to Figure 1 on the one housrng shell 91 
of the twin she., housing 9. Through the elastic nng to it is possible to compensate 
,o,erances arising in the axial direction in .he axia, structure of the axia, field motor 1 
and in .he dimensioning of .he housing 9 of the drive device and thus to ensure a 
tension-free fitting taking into account greater tolerances. 

,n order .o avoid counfer-effects on fhe part of .he adjusting device driven by the 
drive device, i.e. fo prevent unintended adiustmen, of the adjusting device ,n the 
even, of an adjusting torque which is greater than the drive torque of .he drive device 
a brake device is provided which ensures a self-locking of the drive device ,n fhe 
even, of a torque of the adjusting device which exceeds the drive torque of .he drive 
device. For this purpose and .0 provide .he flattest possible drive device the double 
axia, field motor shown in Figure 2 has a brake device in the form of a ceil spnng 
brake with a coil spring 8 which is mounted between fhe rotor disc 3 and a p,n,on 61 



Amended Specificaton 
8 

on a gear mechanism provided on the output side and connected to the rotor disc 3 
and which bears with pretension against the outside wali of the fixed bearing bush 4 
in which the motor shaft 5 is rotatably mounted. 

The actuation of the coil spring 8 is through its radially outwardly protruding spring 
ends which are radial.y opposite one another. In the rest state or in the current-less 
state with the onset of torque introduced from the output side the coil spring 8 is 
actuated by the pinion 61 in both rotational directions through one of its spring ends 
so that it is firmly clamped at the outer edge of the bearing bush 4. For th.s 
according to the perspective view in Figure 2 projections or shift claws 610 project 
down from the pinion 61 to each interact with one of the spring ends of the co.l spring 
8 With the presence of torque on the output side the coil spring brake is hereby 
,ocked and a rotational movement is prevented as a result of the clamping acbon. 

The shift claws 610 of the pinion 61 act in the event of torque on the output side for 
.ocking the coil spring brake on the ends of the coil spring 12 in order to contract the 
latter, thus to clamp against the outside wall of the bearing bush 10. 

Each of the two spring ends of the coil spring 8 is furthermore assigned a shift region 
of the rotor disc 3 which releases the coil spring brake, i.e. disengages the co.l spnng 
8 when the axial field motor 2 is energised. The one or other shift region acts on the 
associated spring end of the coil spring 8 in both rotational directions of the rotor dusc 
3 in order to lift the spring so far away from the outside wall of the bearing bush 4 that 
it no .onger counteracts the rotationa. movement and only the smallest poss.b.e 
efficiency losses occur during operation of the axial field motor 2. 

Further details for the design and functioning of the coil spring brake can be 
concluded from the German Patent Application No. 102 36 372.2 to whose contents 
reference is made. 

The gear mechanism of the drive device consists according to Figures 1 and 6 to 8 of 
a spur wheel gear 6 whose first gear stage contains the pinion 61 which is connected 
to the motor shaft 5 and meshes with a gear wheel 62 mounted on an ax,s 65. The 
pinion 63 of a second gear stage of the spur wheel gear 6 which is mounted coax.al 
with the gear wheel 62 meshes with a gear wheel 64 which rotates about an ax.s 66 
of the second gear stage and which in turn is coupled to the drive element 7 of the 
adjusting device which is driven by the drive device and in this embodiment cons.sts 
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of a cable winding roller 7 for a cable window lifter. 

Figures 6 and 7 show the different perspective views of the axial field motor and spur 
wheel gear mechanism as we,, as a Figure 8 shows a plan view of the function parts 
of the drive device contained in the housing 9 whereby this plen view shows the 
support of the motor shaft 5 on the peripheral side. 

Figure 9 shows in a perspective view (he housing 9 which encloses the drive device 
and which is comprised of two housing shelts 91, 92 as described above. The drrve 
device can be electrically connected to a power supply and/or a control or regulating 
device through a plug connection 93 whilst me mechanics connection between the 
drive device and holding device is through fixing elements 94 which are mounted on 
the one housing shell 91 . 



